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ABSTRACT

     Fer ti li ty is of pa ra mount im por tan ce in bo vi ne li ves tock ma na ge ment. Whi le in Bel gi um cow fer ti li ty is ge -

ne ral ly mo ni to red qui te well, in-depth in ves ti ga ti on of bull fer ti li ty is only ra re ly per for med, and this so me ti mes

re sults in poor preg nan cy out co mes. Scree ning bulls for fer ti li ty and fi nal ly se lec ting the bulls with the hig hest

fer ti li ty po ten ti al, ho we ver, can ea si ly be done by me ans of a stand ar di zed bree ding sound ness eva lu a ti on in

which ge ne ral he alth, re pro duc ti ve he alth and sperm qua li ty are as ses sed. Although this scree ning pro ce du re is

not per for med in Bel gi um, the re are a num ber of in di ca ti ons that it might over co me part of the fer ti li ty pro -

blems en coun te red in the Bel gi an Blue bree ding herds. This pa per des cri bes how to per form a bree ding sound -

ness eva lu a ti on and how to in ter pret the re sults, with some spe ci fic con si de ra ti ons con cer ning Bel gi an Blue

bulls. This pro ce du re ma kes it pos si ble to ex clu de bulls with im pe di ments to fer ti li ty and to se lect for bulls with

traits fa vo ra ble for high fer ti li ty. Ho we ver, in spi te of re cent sub stan ti al ad van ces in sperm qua li ty as ses sment,

ac cu ra te pre dic ti on of the fer ti li ty out co me of an eja cu la te or of a bull re mains an elu si ve goal.  

SAMENVATTING

Een eco no misch ren da be le vee hou de rij is slechts mo ge lijk mits de vrucht baar heid van de koei en en de stier goed is.

Daar waar de koei en zeer veel aan dacht krij gen, is dit voor de stier, die noch tans voor de helft van de vrucht baar heid op

be drijfs ni veau ve rant woor de lijk is, in Bel gië meest al niet het ge val. Dit leidt in een aan tal ge val len tot ont gooche len de

drach tig heids re sul ta ten. Van daar dat het aang ewe zen is de stie ren te on der zoe ken al vo rens het dek sei zoen aan vangt,

om zo de stie ren die niet vol doen, op voor hand uit de fok ke rij te slui ten. Dit kan ge beu ren door mid del van een on der -

zoek naar de re pro duc tie ge schikt heid, waar bij de al ge me ne ge zond heids toe stand, de ge zond heid van het ge slachts ap -

pa raat en de sper ma kwa li teit nauw ge zet ge con tro leerd wor den. Bij Bel gisch Wit blau we stie ren wordt dit zel den

ge daan, al be staat het ver moe den dat dit meer dan nood za ke lijk is. In dit ar ti kel wordt uit ge legd hoe een der ge lijk on der -

zoek dient te ge beu ren en hoe de uit komst ge ïnterpreteerd moet wor den. Daar naast wor den enk ele be ken de pijn pun ten

van het Bel gisch Wit blau we ras die de vrucht baar heid van een stier ne ga tief kun nen be ïnvloeden, be spro ken. Met een

on der zoek naar de re pro duc tie ge schikt heid kan men stie ren met ken mer ken die on ver zoen baar zijn met een goe de

vrucht baar heid, we ren, maar men kan er de vrucht baar heid van een in di vi du e le stier niet mee voor spel len. Het ul tie me

doel, na me lijk het vast stel len van de vrucht baar heid van een stier of van een eja cu laat, is dus voor als nog on mo ge lijk.

INTRODUCTION

Repro duc ti on in catt le li ves tock is the es sen ti al pre-

re qui si te for pro duc ti on and thus for po ten ti al eco no mic

gain. Good fer ti li ty both of bulls and of cows is im pe ra ti ve

for ade qua te re pro duc ti ve per for man ce. Male fer ti li ty is a 

key fac tor in flu en cing re pro duc ti ve ef fi ca cy sin ce, in

catt le, a sing le bull is ge ne ral ly bred to be tween 20 and

100 cows (Che no weth, 1986). Des pi te the bull’s pi vo tal

role in beef re pro duc ti on, cows ge ne ral ly re cei ve more

in te rest, both from a scien ti fic and a prac ti cal point of

view (Che no weth, 1997a; Par kin son, 2004). Ho we ver,

no in di vi du al herd mem ber be ars as much res pon si bi li ty

for fer ti li ty as the herd sire (Barth, 1997; Hof lack and de

Kruif, 2003). Hen ce, know led ge of a bull’s re pro duc ti ve

ca pa ci ty is of pa ra mount im por tan ce to achie ve bree ding

suc cess. 

Post-bree ding as ses sments

Se ver al me thods can be used to as sess bull fer ti li ty.

The most lo gi cal and ac cu ra te me thod is to as sess preg -
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nan cy ra tes (Wilt bank and Pa rish, 1986; Koops et al.,

1995). This is more ef fi ca ci ous for es ti ma ting male fer ti -

li ty than the as ses sment of the num ber of cal ves pro du -

ced, sin ce the lat ter pa ra me ter is lar ge ly in flu en ced by the

cow and her re pro duc ti ve per for man ce. Ho we ver, the

asses sment of preg nan cy ra tes is very la bor in ten si ve sin -

ce it re qui res a rec tal or ul tra so no grap hic exa mi na ti on of

a high num ber of cows si red by a par ti cu lar bull (Fis so re

et al., 1986, Phil lips et al., 2004). This ren ders this me -

thod rat her im prac ti cal, par ti cu lar ly in the case of ar ti fi ci al

in se mi na ti on with bulls that sire huge num bers of fe ma -

les (Foote, 2003; Ro dri gu ez-Mar ti nez, 2003). 

     In or der to re du ce la bor, non-re turn ra tes to ser vi ce

(es trus) can be de ter mi ned in ste ad of preg nan cy ra tes.

The non-re turn rate is the per cen ta ge of cows in se mi na -

ted with se men from a par ti cu lar bull that do not have to

be re-in se mi na ted wit hin a spe ci fic time pe ri od af ter -

wards; it can be con si de red a ‘preliminary’ preg nan cy

rate (den Daas, 1997). Ho we ver, this me thod re mains

very time con su ming sin ce one has to wait un til a high

num ber of cows have been in se mi na ted and un til the data

from sub se quent in se mi na ti ons of the se cows be co me

avai la ble. Fur ther mo re, this me thod is im pre ci se and

ove res ti ma tes the true con cep ti on rate, be cau se in se mi -

na ted non-preg nant cows which are fi nal ly cul led or na -

tu ral ly ser ved are con si de red as not re tur ning to es trus

and thus preg nant as a re sult of the in se mi na ti on (den

Daas, 1997). This fal si fies the re sults to some ex tent. How -

ever, to this very day, non-re turn ra tes are the gol den

mean be tween re li a bi li ty and prac ti ca li ty, and are the re -

fo re used by all ar ti fi ci al in se mi na ti on cen ters around the

world to quan ti fy bull fer ti li ty (CRV Hol ding, per so nal

com mu ni ca ti on; Ro dri gu ez-Mar ti nez, 2003; Phil lips et

al., 2004).

Pre-bree ding as ses sments

The main dis ad van ta ge of post-bree ding bull fer ti li ty

eva lu a ti ons is that they as sess the fer ti li ty of any gi ven

bull af ter this bull has been bred to his fe ma le coun ter -

parts. In the case of an in fer ti le bull, da ma ge has been

done be fo re fer ti li ty re sults be co me avai la ble. Hen ce, the

pre dic ti on of fer ti li ty pri or to bree ding rat her than

post-bree ding could gre at ly in cre a se the re pro duc ti ve ef -

fi ca cy (Ro dri gu ez-Mar ti nez, 2003). For this pur po se,

bree ding sound ness eva lu a ti ons of bulls have been used

over the past 50 ye ars and are wi de ly ac cep ted (Ott, 1986; 

Barth, 1997). This ma nu script deals with the prac ti cal ap -

pli ca ti on of bree ding sound ness eva lu a ti ons in bulls.

Addi ti o nal ly, se ver al la bo ra to ry pro ce du res for at temp -

ting to pre dict fer ti li ty have also been stu died (for a re -

view, see Ro dri gu ez-Mar ti nez, 2003). 

THE BREEDING SOUNDNESS EVALUATION 

Eva lu a ti on of the po ten ti al bree ding sound ness of a

bull con sists of a ge ne ral phy si cal exa mi na ti on, a re pro -

duc ti ve exa mi na ti on in clu ding an exa mi na ti on of the ex -

ter nal and in ter nal ge ni ta lia (in clu ding a scro tal cir cum -

fe ren ce me a su re ment), and a se men qua li ty eva lu a ti on

(Bru ner and Van Camp, 1992; Che no weth et al., 1994). 

Ge ne ral phy si cal exa mi na ti on

The aim of this exa mi na ti on is to en su re that no cli ni cal

aber ra ti ons which might ne ga ti ve ly in flu en ce the bull’s

fer ti li ty are pre sent. This in clu des an exa mi na ti on of the

ge ne ral he alth, the mus cu los ke le tal sy stem (gait, feet and

legs), the eyes and an oral exa mi na ti on (Ott, 1986). 

It is ob vi ous that the ge ne ral he alth of a bree ding bull is 

im por tant, sin ce sick ani mals will be less ac ti ve and fe ver

should be avoi ded sin ce this will ne ga ti ve ly in flu en ce se -

men qua li ty. Mo re o ver, a bull suf fe ring from an in fec ti ous

dis e a se might in fect the fe ma le herd, which in turn might

harm the re pro duc ti ve per for man ce of the cows. In ad di -

ti on to the le gal ly obli ga to ry scree nings, such as for tu -

ber cu lo sis, bru cel lo sis and leu co sis, par ti cu lar at ten ti on

should be paid to bo vi ne vi ral dis e a se vi rus and in fec ti ous 

bo vi ne rhi not rachei tis, sin ce the se in fec ti ons ea si ly spre ad

from bulls to cows with pos si bly de vast ating ef fects on

preg nan cy re sults (per so nal ob ser va ti ons).

Be si des the ge ne ral he alth, a sound con for ma ti on of the

feet and legs (free of bow leg ged ness, cow hocks, sic kle

hocks, and post-leg ged ness) of a bull is im pe ra ti ve to ob -

tain a good bree ding out co me (Lar son, 1986). Bulls with

rear leg im pair ment may not move around free ly to de tect 

cows in es trus or may be una ble to mount suc ces ful ly,

sin ce du ring co pu la ti on most of the bull’s weight is bor ne

on the hind legs and feet (Bru ner and Van Camp, 1992;

Barth, 1997). Fur ther mo re, it has been de mon stra ted that

even in bulls wit hout cli ni cal symp toms of la me ness,

joint le si ons should be ta ken into con si de ra ti on as a con -

tri bu to ry cau se of re pro duc ti ve fail ure (Pers son et al.,

2004). Sub cli ni cal feet and leg pro blems might re sult in

rear leg dis com fort, le a ding to fe wer moun ting at tempts

by the se bulls as well as more time spent in re cum ben cy,

which may in ter fe re with nor mal tes ti cu lar tem pe ra tu re

and thus with sperm qua li ty (Ott, 1986; Hop kins and

Spit zer, 1997). Even more emp ha sis should be pla ced on

the fact that qui te a num ber of foot and leg pro blems (e.g.

cork screw claw de fect, in ter di gi tal fi bro mas, weak pas -

terns, post-leg ged ness and sic kle hocks) have a he re di ta ry

ba sis and will be pas sed on to the (fe ma le) offspring of an

af fec ted bull. This ef fect on the fe ma le herd will fi nal ly

re du ce the long evi ty of the cow herd and in cre a se the la -
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bor and ve te ri na ry ex pen ses (Ott, 1986, Barth, 1997).

Hen ce, a tho rough exa mi na ti on of a bull’s hoo ves and

feet pri or to the bree ding se a son is an ab so lu te re qui re -

ment. Fur ther mo re, this exa mi na ti on ma kes it pos si ble to

de tect and tre at in fec ti ous claw dis or ders, such as di gi tal

der ma ti tis, in ter di gi tal der ma ti tis, and in ter di gi tal phleg -

mon, which could ot her wi se be pas sed on to the cow herd 

(Gree nough and We a ver, 1997). A de tai led re view of the

pa tho lo gi cal con di ti ons re sul ting in la me ness, which

con se quent ly can in ter fe re with fer ti li ty, is gi ven in the book

La me ness in Catt le by Gree nough and We a ver (1997).

Sin ce bulls rely most ly on vi si on to de tect cows in

heat, it is lo gi cal that a tho rough exa mi na ti on of the eyes

and vi si on of the bull should be per for med. Fur ther mo re,

a bull should be free of mouth ab nor ma li ties or de for mi -

ties and have ade qua te teeth to al low him to suf fi cient ly

gra ze du ring the bree ding se a son to avoid ex ces si ve

weight loss. Body con di ti on should the re fo re be mo ni to red,

and both over fed and un der fed bulls should be avoi ded (Ott, 

1986, Bru ner and Van Camp, 1992; Barth, 1997). 

Repro duc ti ve exa mi na ti on

The re pro duc ti ve exa mi na ti on con sists of an exam of

the ex ter nal ge ni ta lia (i.e. pe nis, pre pu ce, scro tum, tes tes

and epi di dy mi des), in clu ding a scro tal cir cum fe ren ce

me a su re ment and a rec tal pal pa ti on to as sess the in ter nal

ge ni ta lia (i.e. pros ta te, ve si cu lar glands, am pul lae duc tus

de fe ren tes and ing uin al rings). 

Exter nal ge ni ta lia

The pre pu ce

The pre pu ce should ini ti al ly be vi su al ly in spec ted for

evi den ce of pre pu ti al pro lap se. Bos in di cus bulls and

bulls of breeds using Brahman (e.g. San ta Ger tru dis,

Beef mas ter, Brang us) ge ne ral ly have pen du lous she aths, 

whe re as pol led breeds are pro ne to he re di ta ry we a kness

of the (re trac tor and prot rac tor) pre pu ce mus cles. All the se

con di ti ons pre dis po se to pre pu ti al ever si on, which can

re sult in pre pu ti al trau ma. This con di ti on may de cre a se

the bree ding po ten ti al of a bull. When exa mi ning the ex -

ter nal ori fi ce, ca re ful at ten ti on should be paid to pre ci pi -

ta ted crys tals on the hairs, sin ce they sug gest the pre sen ce 

of uri na ry cal cu li pre dis po sing bulls to ur ethral ob struc ti on

and even rup tu re, ma king a bull uns uit able for bree ding

(Fi gu re 1). Fur ther mo re, the pre pu ce (and pe nis) should

be exa mi ned for ba la no post hi tis (e.g. cau sed by the

IBR-IPV vi rus), sin ce this con di ti on fi nal ly le ads to pain

and re luc tan ce to mate (Ott, 1986, Bru ner and Van Camp, 

1992).

Next to the vi su al in spec ti on, a tho rough pal pa ti on of

the en ti re ex ter nal pre pu ti al she ath (from the ex ter nal ori -

fi ce to the scro tal neck) should be per for med to exa mi ne

whe ther scars, la ce ra ti ons, ad he si ons, ste no sis or pre pu -

ti al en lar ge ments are pre sent. Mo re o ver, se ver al pe ni le

ab nor ma li ties such as fi bro pa pil lo mas, ab sces ses and he -

ma to mas can of ten al re a dy be de tec ted du ring this pal pa -

ti on (Bru ner and Van Camp, 1992).

The pe nis

The best way to exa mi ne the pe nis is im me di a te ly af ter

na tu ral ma ting pri or to pe ni le withdra wal into the pre pu ce,

or be fo re and af ter se men col lec ti on by me ans of an ar ti fi ci al 

va gi na (Fi gu re 2), sin ce in the case of elec tro- eja cu la ti on

and/or ma nu al prot ru si on, ar ti fi ci al de vi a ti ons may oc cur.

The ex ten ded pe nis should be exa mi ned for the pre sen ce of

fi bro pa pil lo mas, hair rings, per sis tent fre nu la (Fi gu re 3),

and pe ni le de vi a ti ons. Phi mo sis (in abi li ty to ex tend the pe -

nis) and pa rap hi mo sis (in abi li ty to withdraw the pe nis),

both se con da ry con di ti ons, are unac cep ta ble for bree ding

bulls. Uro li thi a sis with ur e thral rup tu re and pe ni le he ma to ma

(‘broken’ or ‘fractured’ pe nis) are both pre sen ted as a lar ge

sub cu ta ne ous swel ling cra ni al to the scro tum and war rant

ex clu si on from bree ding (Ott, 1986, Bru ner and Van Camp,

1992; Hop kins, 1997).

The scro tum and its con tents: the tes tes and epi di dy -
mi des

Both vi su al in spec ti on and pal pa ti on of the scro tum

(and its con tents) should be per for med. This vi su al in -

spec ti on of both scro tal size and sha pe should be done in a 

warm en vi ron ment on a re laxed bull, sin ce un der the se

cir cum stan ces the scro tum will be maxi mal ly pen du lous

(Fi gu re 4). In or der to pro vi de suf fi cient ther mo re gu la ti on, 

a dis tinct scro tal neck free of fat ty de po sits should be pre -

sent. Straight-si ded and wed ge-sha ped scro tums, as well

as nor mal scro ta with fat ty de po sits in the scro tal neck,

are as so ci a ted with im pai red tes ti cu lar ther mo re gu la ti on, 

which can re sult in ab nor mal sperm pro duc ti on (Barth,

1997; Johnson, 1997; Van Camp, 1997; War ner, 2004).

Fur ther mo re, the ex ter nal scro tal sur fa ce should be free

of scabs, la ce ra ti ons, der ma ti tis and frost bi te sin ce the se

con di ti ons can al ter scro tal tem pe ra tu re and sub se quent ly

in flu en ce the sperm morp ho lo gy (Bru ner and Van Camp, 

1992). Abnor ma li ties such as cryp tor chi dism, uni la te ral

tes ti cu lar hy popla sia/atrop hy, or chi tis, scro tal her nia,

and scro tal he ma to mas and mas ses will re sult in ab nor -

mal scro tal sha pe, and such bulls should be clas si fied as

un sa tis fac to ry po ten ti al bree ders (Bru ner and Van Camp, 

1992). 
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After the vi su al in spec ti on, scro tal-, tes ti cu lar- and

epi di dy mal pal pa ti on should be per for med. The thic k -

ness of the scro tal wall and the fat con tent of the scro tal

neck should be as ses sed, and the tes ti cu lar cords should

be chec ked for the pre sen ce of fat, ab sces ses, va ri co ce les

or vis ce ra in the case of a scro tal her nia (Barth, 1997). Ca -

re ful pal pa ti on of the tes tes, exa mi ning the size, sha pe,

sym me try and con sis ten cy, should be per for med to de -

tect pos si ble ab sces ses, cal ci fi ca ti on, he ma to ce les and

(rare) ne o plasms. Du ring this pal pa ti on, both tes ti cu lar

con sis ten cy and re si lien ce should be as ses sed. He al thy

bree ding bulls should have (very) firm tes tes, with re si -

lien ce si mi lar to (soft) rub ber. Although tes ti cu lar pal pa -

ti on re mains sub jec ti ve, to no me ters are only ra re ly used

to de ter mi ne con sis ten cy, sin ce to no me ter me a su re ments 

are not strong ly cor re la ted to se men qua li ty (Bru ner and

Van Camp, 1992; Barth, 1997). Ho we ver, too hard or too

soft tes tes are ab nor mal and sug gest de ge ne ra ti on, which

can fi nal ly lead to fi bro sis. In this case the tes tes will

shrink on sub se quent eva lu a ti ons, and this is in con trast to

tes ti cu lar hy popla sia, in which case the tes tes are al ways

small (Bru ner and Van Camp, 1992). The mean tes ti cu lar

size in ma tu re dai ry and beef bulls is ap proxi ma te ly 14 – 16

cm length and 7 – 8 cm di a me ter. Con se quent ly, tes ti cu lar

length is roughly 2 ti mes its di a me ter (Lar son; 1986).

Abnor ma li ties, such as cryp tor chi dism, uni la te ral tes ti -

cu lar hy popla sia/atrop hy, or chi tis, scro tal her nia, and

scro tal he ma to mas and ne o plasms will be ac com pa nied

by a loss of tes ti cu lar sym me try (Bru ner and Van Camp,

1992). The tes tes must move free ly wit hin the scro tum

and it should be ea si ly pos si ble to sli de a tes ti cle up ward

wit hout in va gi na ti on of the scro tal tip, which is in di ca ti ve

of tes ti cu lar ad he si ons, so that the cor pus epi di dy mis of

the op po si te tes ti cle, which is si tu a ted on the me di al side

of the tes tes, can be pal pa ted. 

Fur ther mo re, the epi di dy mal head (ca put epi di dy mi -

dis), a flat and firm struc tu re on the cra ni o dor sal sur fa ce

of the tes ti cle, and the epi di dy mal tail (cau da epi di dy mi -

dis), vent ral on the tes ti cle and ge ne ral ly prot ru ding well

bey ond the vent ral li mits of the tes ti cle, should also be

care ful ly pal pa ted for size, sha pe, sym me try and con sis ten cy

(Lar son, 1986; Ott, 1986, Bru ner and Van Camp, 1992;

Barth, 1997). The most com mon ab nor ma li ties in vol ve

in flam ma ti on (epi di dy mi tis) or loss of pa ten cy. The lat ter 

si tu a ti on can be the re sult of (in he ri ted) seg men tal apla -

sia, tu mors, ab sces ses or sper ma to ce les, in which case the 

ef fe rent tu bu les are de fec ti ve. The epi di dy mal tail dis tal

to this oc clu si on will be emp ty, flac cid and soft. When

oc clu si on is fi nal ly ac com pa nied by break down of the

epi di dy mal lu men, sperm will en ter the sur roun ding tis -

su es and prompt an in flam ma to ry re ac ti on, re sul ting in

the for ma ti on of no du lar mas ses or sperm gra nu lo mas

(Bru ner and Van Camp, 1992). Epi di dy mi tis is of ten se -

con da ry to or chi tis or se mi nal ve si cu li tis, and in case of

apla sia, the cor res pon ding ve si cu lar gland or am pul la is

of ten also ab sent (Hop kins, 1997).

Scro tal cir cum fe ren ce me a su re ment

The most im por tant part of the scro tal exa mi na ti on is

the scro tal cir cum fe ren ce me a su re ment (Hop kins and

Spit zer, 1997), as scro tal cir cum fe ren ce, a highly he ri ta ble

trait, is po si ti ve ly cor re la ted to dai ly sperm out put, nor -

mal sperm morp ho lo gy and sperm mo ti li ty, and con se -

quent ly to preg nan cy ra tes (Ma ka rechi an and Fa rid,

1985; Ott, 1986; Bru ner and Van Camp, 1992; Barth,

1997). Each gram of func ti o nal tes ti cu lar tis sue has the

same amount of tu bu lar epi the li um re sul ting in a con stant 

sperm pro duc ti on per gram of tes tis weight wit hout breed 

dif fe ren ces. Hen ce, in or der to pre dict the po ten ti al sperm 

pro duc ti on of a bull, it suf fi ces to weigh his tes ti cles.  How -

ever, high cor re la ti ons be tween pai red tes tis weight and

scro tal cir cum fe ren ce have been de mon stra ted. Con se -

quent ly and for prac ti cal pur po ses, me a su ring the scro tal

cir cum fe ren ce of a bull is, in es sen ce, equi va lent to weig hing

his tes ti cles (Spit zer and Hop kins, 1997). This can be

done by pul ling a scro tal tape around the tes ti cles un til

snug at the site of maxi mal cir cum fe ren ce, af ter both tes -

ti cles are ca re ful ly for ced vent ral ly into the bot tom of the

scro tum un til no scro tal wrink les are any long er evi dent

(Fi gu re 5). Du ring this me a su re ment, the tes ti cles should

be im mo bi li zed by pla cing the thumb and fing ers on op -

po si te si des of the scro tal neck, avoi ding put ting thumbs

or fing ers be tween the tes tes, which re sults in se pa ra ti on

of the tes tes, thus fal si fy ing the me a su re ment (Bru ner

and Van Camp, 1992). It is re com men ded to re pe at this

me a su re ment to check for ac cu ra cy. The scro tal cir cum -

fe ren ce thres holds for all breeds, re gard less of ge no ty pe

or en vi ron ment, are li sted in Ta ble 1 (Che no weth et al.,

1992; 1994; Hop kins and Spit zer, 1997). The se are the

mi ni mal ac cep ta ble me a su re ments suit able for all breeds,

not withstan ding the fact that breed dif fe ren ces in scro tal

cir cum fe ren ce at a gi ven age have been de mon stra ted

(Michaux and Han set, 1981; Che no weth et al., 1984;

1996; Coul ter et al., 1987; Bru ner et al., 1995). 

Inter nal ge ni ta lia

The last step in the re pro duc ti ve exa mi na ti on of a bull

is a rec tal pal pa ti on of the in ter nal ge ni tal tract, du ring

which the dor sal trans ver se rid ge of the pros ta te gland,

the am pul lae of the duc tus de fe rens, the ve si cu lar glands,

and the in ter nal ing uin al rings are exa mi ned. Imme di a tely
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Fi gu re 1. Uri na ry cal cu li, which can fi nal ly lead to ur e -
thral rup tu re, are a com mon fin ding in young Bel gi an
Blue bulls. Spe ci fic ma na ge ment prac ti ces, such as
ac cess to free wa ter, NaCl sup ple men ta ti on, wa ter qua li ty
as ses sment, and hig her roug ha ge diets can help to pre -
vent this pro blem.

Fi gu re 2. The bull’s pe nis can be tho roughly exa mi ned
for ab nor ma li ties, such as fi bro pa pil lo mas, hair rings,
per sis tent fre nu la, and pe ni le de vi a ti ons, du ring fal se
mounts or im me di a te ly pri or to (or af ter) se men col -
lec ti on by me ans of an ar ti fi ci al va gi na. 

Fi gu re 3. Per sis tent fre nu lum of the pe nis of a Bel gi an
Blue bree ding bull. This con di ti on is en coun te red in
ap proxi ma te ly 4 – 7% of young Bel gi an Blue bulls.

Fi gu re 4. Both a vi su al in spec ti on of scro tal size and
sha pe, and a pal pa ti on of the scro tum and its con tents
should be per for med. A dis tinct scro tal neck free of
fat ty de po sits should be no ti ce a ble.

Fi gu re 5. Scro tal cir cum fe ren ce me a su re ment of a
Bel gi an Blue bree ding bull.

Fi gu re 6. Apart from pe ni le ab nor ma li ties, both li bi do
and ma ting abi li ty can be as ses sed du ring se men col -
lec ti on by me ans of an ar ti fi ci al va gi na, which re sults
in the most re li a ble se men qua li ty com pa red to ot her
col lec ti on me thods.



af ter en te ring the rec tum, the exa mi ner can iden ti fy the

pel vic ur ethra as a firm cy lin dri cal struc tu re on the pel vic

floor. 

The pros ta te

Approxi ma te ly 7 cm cra ni al to the anus, the cor pus of

the pros ta te can be iden ti fied as a trans ver se rid ge cros -

sing the pel vic ur ethra. It is very rare to de tect pros ta tic

ab nor ma li ties (Lar son, 1986; Ott, 1986; Bru ner and van

Camp 1992). 

The se mi nal ve si cles

Cra ni o la te ral to the pros ta te, on both si des, the se mi nal 

ve si cles can be pal pa ted as gra pe-like tur gid, ea si ly mo -

bi le clus ters, ap proxi ma te ly 2 to 6 cm in width and 6 to 15

cm in length. A com mon fin ding here, which can re sult in

high num bers of whi te blood cells and even in pus in the

se men, is se mi nal ve si cu li tis, which is ge ne ral ly uni la te -

ral but can be bi la te ral. This ge ne ral ly pro du ces no ex ter -

nal signs of illness, but re sults in in cre a sed size and firm -

ness of the glands (fi nal ly le a ding to fi bro sis), loss of

lo bu la ti on and pain on pal pa ti on. This con di ti on is very

dif fi cult to tre at and can evol ve to ab sces sa ti on, in tra pel -

vic ad he si ons and even, alt hough ex tre me ly ra re ly, pe ri -

to ni tis. Se con da ry in fec ti ons of the am pul lae, epi di dy mi -

des and tes tes can re sult from ve si cu li tis. 

Excep ti o nal ly, cong eni tal de fects such as apla sia or

hy popla sia can oc cur, but this is of ten ac com pa nied by

apla sia of ot her seg ments of the re pro duc ti ve tract (e.g.

the epi di dy mis) (Lar son, 1986; Ott, 1986; Bru ner and

van Camp 1992; Barth, 1997; Ca va lie ri and Van Camp,

1997; Hop kins, 1997). 

The am pul lae of the duc tus de fe rens

The se smooth tu bu lar struc tu res of ap proxi ma te ly 0.5

– 0.8 cm in di a me ter and 6 – 15 cm in length can be found

di rect ly cra ni al to the pros ta te and in be tween the ve si cu -

lar glands by rub bing the fing ers over the pel vic floor.

This pro ce du re should be pain less, but in the case of a rare 

am pul li tis, ge ne ral ly se con da ry to se mi nal ve si cu li tis,

this will no long er be true. Hy popla sia or apla sia of the

am pul lae very sel dom ly oc cur (Lar son, 1986; Bru ner

and van Camp 1992; Barth, 1997).

The in ter nal ing uin al rings

The se slit-like ope nings can be pal pa ted by exa mi ning 

both si des of the ab do mi nal wall ap proxi ma te ly 15 cm

down wards, af ter pas sing the hand over the pel vic brim.

No struc tu res ot her than the sper ma tic cord, which le a ves

the ab do men through the se ope nings, should be pal pa ble

in the se rings. The se rings should ad mit no more than 2

(4 cm) to 3 (6 cm) fing ers in ye ar ling and adult bulls, res -

pec ti ve ly. Lar ge rings pre dis po se the bulls to ing uin al

her ni as, a con di ti on that can be di ag no sed through rec tal

exa mi na ti on. Due to the risk for ge ne tic trans fer of this

con di ti on, such bulls should be ex clu ded from bree ding

(Lar son, 1986; Bru ner and van Camp 1992). 

Se men col lec ti on and eva lu a ti on

Se men col lec ti on

The fi nal part of the bree ding sound ness eva lu a ti on is

the col lec ti on and ana ly sis of a se men sam ple. Se ver al

me thods for the col lec ti on of se men exist, such as trans -

rec tal mas sa ge, elec tro-eja cu la ti on, and the use of ex ter -

nal and in ter nal ar ti fi ci al va gi nas (Barth, 1997; Barth et

al., 2004). The me thod most com mon ly used for bull se -

men col lec ti on du ring bree ding sound ness eva lu a ti ons

throug hout the world is elec tro-eja cu la ti on (Elmo re,

1994). Ho we ver, in Bel gi um the re is litt le ex per ti se with

this tech ni que. Mo re o ver, this prac ti ce has been ban ned

in se ver al coun tries due to ani mal wel fa re con cerns

(Barth et al., 2004). Col lec ti on by me ans of an ar ti fi ci al

va gi na yields the best sperm qua li ty (Spit zer and Hop kins,

1997). In ad di ti on, this me thod al lows for an eva lu a tion of

li bi do and ma ting abi li ty, which are very im por tant at tri -

bu tes ne ces sa ry for ade qua te bree ding ef fi cien cy that are

not rou ti ne ly te sted du ring the bree ding sound ness eva lu a -

tion (Ott, 1986; Barth, 1997). Hen ce, col lec ti on of se men

by me ans of an ar ti fi ci al va gi na is pre fe ra ble to all ot her

col lec ti on tech ni ques (Lar son, 1986). Ho we ver, in some

ca ses of in ju red bulls, the only hu ma ne sperm col lec ti on

tech ni que is trans rec tal mas sa ge (Barth, 1997). This can
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Ta ble 1. Mi ni mum scro tal cir cum fe ren ce (in cm) in bulls
re la ti ve to the bull’s age, as ad vi sed by the 1993 so cie ty
for The ri o ge no lo gy gui de li nes, to be clas si fied as a sa tis -
fac to ry po ten ti al bree der.

  Age (months) Minimum scrotal

circumference (cm)

  > 12 - 15 30

  > 15 - 18 31

  > 18 - 21 32

  > 21 - 24 33

  > 24 34



ea si ly be ac com plis hed by mas sa ging the am pul lae,

pros ta te and ur ethra un til ur ethral con trac ti ons be gin, af -

ter which one tries to mas sa ge in syn chro ny with the se

con trac ti ons. In ge ne ral, se men can be col lec ted in a 37°C 

sperm col lec ti on vial by a se cond per son wit hin a few mi -

nu tes af ter the start of the mas sa ge pro ce du re. Ho we ver,

lack of pe ni le prot ru si on fre quent ly oc curs, re sul ting in

con ta mi na ted sam ples. Fur ther mo re, not all bulls can be

col lec ted with this tech ni que, and se men qua li ty is ge ne ral ly 

poor er com pa red to ot her col lec ti on tech ni ques (Barth,

1997; Pal mer et al., 2005).

Se men eva lu a ti on

Se ver al me thods can be used to eva lu a te the qua li ty of

a se men sam ple, but sub jec ti ve eva lu a ti on using stand ard 

op ti cal mi cros co py is by far most com mon ly used. The

se men pa ra me ters that are rou ti ne ly exa mi ned using

stand ard op ti cal mi cros co py are the vo lu me, the con cen -

tra ti on, the per cen ta ge of mo ti le sper ma to zoa and the

morp ho lo gi cal gra ding of the sperm cells (Neu wing er et

al., 1990; Ro dri gu ez-Mar ti nez, 2003; Phil lips et al.,

2004). Ho we ver, vo lu me and den si ty of the sperm are un re -

li a ble cha rac te ris tics when se men is col lec ted by elec tro-

 eja cu la ti on, sin ce they are lar ge ly in flu en ced by many fac -

tors ot her than the bull. Ne ver the less, when bulls pro du ce

se ver al ml of highly con cen tra ted se men, it as su res the fact

that the bull is ca pa ble of pro du cing good eja cu la tes (Barth,

1997).

The vo lu me of each eja cu la te can be read from the gra -

ded col lec ti on tube im me di a te ly af ter col lec ti on.

Con cen tra ti on is ge ne ral ly es ti ma ted by eva lu a ting

the co lor, opa ci ty and vis co si ty of the sam ple. A cre a my,

thick and vis cid eja cu la te is con si de red very good and

cor res ponds to a con cen tra ti on of = 750 mil li on sperm

per ml. Good eja cu la tes, con tai ning 400 – 750 mil li on

sper ma to zoa per ml, look like slightly vis cid milk.

Skim-milk like, non-vis cid sam ples con tain 250 – 400

mil li on sperm per ml and are con si de red fair, whe re as

poor eja cu la tes (< 250 mil li on sperm per ml) have a wa te ry 

trans lu cent ap pe a ran ce (Elmo re, 1994; Barth, 1997). How -

ever, con cen tra ti on can also be more ac cu ra te ly de ter mi ned

by me ans of a coun ting cham ber, for exam ple a Bürker

coun ting cham ber (Merck, Leu ven, Bel gi um). In this

case, the con cen tra ti on of the eja cu la tes is de ter mi ned by

di lu ting 10 µl of se men in 990 µl 1M HCl and by coun -

ting the num ber of sperm cells in 1/100 mm3, which cor -

res ponds to 40 small squa res. 

Se men mo ti li ty is best eva lu a ted im me di a te ly af ter

col lec ti on. Gross mo ti li ty can be de ter mi ned on a wet

mount of neat se men at 100 x mag ni fi ca ti on. Ge ne ral ly,

the fol lo wing sco ring sy stem is used: 1 = cells pre sent

wit hout of with very litt le mo ti on; 2 = pro mi nent in di vi -

du al cell mo ti on wit hout swirls; 3 = slow swirls; 4 = ra pid

dark swirls (Barth, 1997). Indi vi du al cell mo ti on should

be dis cer na ble when as ses sing gross mo ti li ty (≥2). To tal

and pro gres si ve in di vi du al mo ti li ty are sub jec ti ve ly

asses sed to the ne a rest 5% by pla cing 10 µl of di lu ted se -

men (10 µl ali quot of pure se men in 790µl phy si o lo gi cal

sa li ne so lu ti on) on a pre-war med glass sli de at 37°C un -

der a co ver slip, and by exa mi ning 5 dif fe rent mi cros co -

pic fields all in the cen tre of the co ver slip, un der a 200 x

pha se-con trast mi cros co pe (Hop kins and Spit zer, 1997).

This pro ce du re is best re pe a ted twi ce to en su re the cor -

rect ness of the es ti ma te. Prog res si ve mo ti li ty should be at 

le ast 30% (= fair), ≥50% to be good and ≥70% to be very

good (Che no weth et al., 1994). In ad di ti on to the se per -

cen ta ges, a ve lo ci ty sco re (1 – 4) can also be at tri bu ted to

the sam ple: 1 = very slow se men, 2 = slow se men, 3 = ra pid

se men, 4 = ex tre me ly ra pid se men.

Sperm morp ho lo gy is the most re li a ble cri te ri on for

qua li fy ing an eja cu la te, sin ce it is le ast in flu en ced by the

col lec ti on pro cess (Gar ner, 1997), and sin ce no ot her

sperm cri te ri on is more clo se ly re la ted to fer ti li ty than

morp ho lo gy (Elmo re, 1994). Morp ho lo gy can be as ses sed

using dif fe rent tech ni ques, but su pra vi tal stai ning pro ce -

du res such as eo sin-ni gro sin stai ning are com mon ly used

and al low both a morp ho lo gy dif fe ren ti a ti on and a live-

 dead as ses sment (Barth and Oko, 1989; Elmo re, 1994;

Hop kins and Spit zer, 1997). This live-dead as ses sment is

ba sed on the phy si cal in tact ness (i.e. struc tu ral in te gri ty)

of the mem bra nes: the fact that the stain is able to pe ne tra te

only the da ma ged sperm cells re sults in a clear dis tinc ti on 

be tween eo sin pe ne tra ted (dead) and un stai ned (live)

sper ma to zoa. For this pur po se, a drop of se men on a glass

sli de is mixed with a few drops of stain, af ter which a

sme ar of this mix tu re is pre pa red. Then, the eo sin-ni gro sin

stai ned sme ars are air-dried and as ses sed un der a 1000 x

light mi cros co pe, using im mer si on oil. At le ast 100 sper ma -

to zoa should be eva lu a ted for the live-dead as ses s ment and

the morp ho lo gy eva lu a ti on (Barth, 1997; Kus ter et al.,

2004). Indi vi du al sper ma to zoa should be clas si fied on the

ba sis of the 1993 So cie ty for The ri o ge no lo gy gui de li nes

(Che no weth et al., 1992; 1994; Hop kins and Spit zer,

1997). This clas si fi ca ti on sys tems logs ab nor ma li ties and 

clas si fies sperm cells as eit her nor mal or ab nor mal.

Abnor mal sperm cells are fur ther clas si fied in terms of

pri ma ry ab nor ma li ties (i.e. un der de ve lo ped forms, dou ble

forms, acro so me de fects, nar row he ads, nu clear pouches

or va cu o les or di a dem de fects, pear-sha ped he ads, ab nor -

mal con tour, small and free ab nor mal he ads, ab nor mal

mid pie ces [pseu do droplets, rough mid pie ces and seg -

men tal apla sia], proxi mal droplets, fol ded or coi led tails
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and ac ces so ry tails), which are of tes ti cu lar ori gin, and se -

con da ry ab nor ma li ties (i.e. small nor mal he ads, gi ant or

short broad he ads, free nor mal he ads, de tached or fol ded

or loose acro so mal mem bra nes, sim ple bent tails, abaxi al

tails, ter mi nal ly coi led tails and dis tal cy to plas mic drop -

lets), which are con si de red to ori gi na te af ter the sperm

cells have left the tes tis (Barth and Oko, 1989; Hop kins

and Spit zer, 1997). When mul tiple ab nor ma li ties are ob -

ser ved in the same sperm cell, only one ab nor ma li ty is

log ged. Pri ma ry ab nor ma li ties are gi ven first pri o ri ty in clas -

si fi ca ti on. At le ast 70% of the sper ma to zoa should have a

nor mal morp ho lo gy (Che no weth et al., 1994; Elmo re,

1994). Other cells should also be de ter mi ned, but are ge ne -

ral ly not dis cer na ble on eo sin–ni gro sin stains. When neu -

trop hils are pre sent in the eja cu la te, whi te ir re gu lar bo dies

three ti mes the size of a sperm head are no ti ce a ble, and their

pre sen ce can ea si ly be con fir med using a whi te blood cell 

stain, such as Diff Quick (Barth, 1997; Hop kins, 1997).

     When bulls pass the ge ne ral phy si cal and re pro duc -

ti ve exa mi na ti on, and when they also equal or ex ceed the

mi ni mum thres holds for scro tal cir cum fe ren ce, sperm

mo ti li ty (gross mo ti li ty ≥ 2, pro gres si ve mo ti li ty ≥ 30%)

and sperm morp ho lo gy (≥ 70% nor mal sper ma to zoa),

they are clas si fied as sa tis fac to ry po ten ti al bree ders.

When they fail for one or more re a sons, the bulls are clas -

si fied eit her as de fer red or un sa tis fac to ry po ten ti al bree -

ders. Bulls are only at tri bu ted to the lat ter ca te go ry when

ge ne tic faults or one or more ot her se ve re pro blems oc cur,

or when a pro blem is ir re ver si ble. De fer red bulls are li ke -

ly to im pro ve with time or the ra py and should be sche du -

led for a re test (Che no weth et al., 1994; Hop kins and

Spit zer, 1997).

And what about li bi do?

Although the bree ding sound ness eva lu a ti on as ses ses

se ver al im por tant cha rac te ris tics ne ces sa ry for good fer -

ti li ty, it does not at all deal with the wil ling ness and ea ger -

ness of a bull to mount and at tempt ser vi ce (= li bi do) or

with the abi li ty to com ple te ser vi ce (= ma ting abi li ty),

sin ce se men is ge ne ral ly col lec ted by me ans of elec tro-

 eja cu la ti on. Not withstan ding the fact that bulls are clas si -

fied as sa tis fac to ry po ten ti al bree ders, it is very well pos -

si ble that such bulls are in ca pa ble of im preg na ting cows

when the will and abi li ty to ser vi ce cows is ab sent (Che -

no weth, 1986, Barth et al., 2004). Fur ther mo re, it has

been de mon stra ted that bulls with hig her sex dri ve ob tain

bet ter preg nan cy ra tes com pa red to bulls with lo wer sex

dri ve (Bloc key, 1978; Ma ka rechi an and Fa rid, 1985;

Bloc key, 1989, Fa rin et al., 1989), alt hough this ef fect is

most evi dent over short ma ting pe ri ods and is par ti al ly

nul li fied in the case of a long bree ding se a son (Sil -

va-Mena et al., 2002; Par kin son, 2004). Hen ce, bull

li bi do and ma ting abi li ty can be con si de red im por tant

con tri bu ting fac tors to good male fer ti li ty. Con se quent ly,

in ad di ti on to the bree ding sound ness eva lu a ti on, and to

avoid the se lec ti on of bulls un wil ling or una ble to ser ve

cows, tests for bull li bi do and/or ser ving ca pa ci ty should

also be in clu ded (Che no weth, 1986; Che no weth et al.,

1994; Barth, 1997; Gar ner, 1997; Par kin son, 2004). 

Obser ving na tu ral ma ting is the sim plest and le ast ex -

pen si ve me thod to as sess wil ling ness and abi li ty to ser vi ce

cows, but the se traits can also be eva lu a ted to some ex tent 

when se men is col lec ted by me ans of an ar ti fi ci al va gi na

(Ott, 1986; Bru ner and Van Camp, 1992; Fi gu re 6). In the

case of se men col lec ti on by elec tro-eja cu la ti on or mas sa ge,

neit her li bi do nor ma ting abi li ty can be eva lu a ted and ot her 

me thods to test the se cha rac te ris tics should be im ple men ted

in or der to ful ly eva lu a te re pro duc ti ve po ten ti al. For this

pur po se, va ri ous tes ting me thods have been in ves ti ga ted, 

such as pas tu re and cor ral tri als with res trai ned or un res -

trai ned, es tral and no nes tral fe ma les, whe re the bulls

were te sted eit her in di vi du al ly or as a group for dif fe rent

pe ri ods of time (Barth, 1997). In ge ne ral, se ver al bulls

(e.g. 5) of com pa ra ble age, to avoid in va lid re sults due to

so ci al do mi nan ce, are te sted si mul ta ne ous ly in a small

cor ral with se ver al (e.g. 2 or 3) se da ted and res trai ned, no -

nes tral cows of which the va gi na was lu bri ca ted with a

ste ri le lu bri ca ting jel ly to re du ce va gi nal trau ma as a re -

sult of re pe a ted bree dings. The ex pres si on of sex dri ve,

the abi li ty to ser ve, the re ac ti on time (the elap sed time be -

tween ex po su re of the bull to suit able sti mu li and first ser -

vi ce), the num ber of mounts (wit hout eja cu la ti on) and the 

num ber of ser vi ces (= ser ving ca pa ci ty) com ple ted wit hin a

sti pu la ted time pe ri od can then be ob ser ved (Che no weth,

1986; Barth, 1997). It is ob vi ous that a ser ving ca pa ci ty

test, coun ting the num ber of ser vi ces wit hin a short pe ri od of 

time, yields suf fi cient in for ma ti on, sin ce a suc ces sful test

re qui res both good li bi do and ma ting abi li ty (Che no -

weth, 1997b). The si mul ta ne ous tes ting of se ver al bulls is 

done to as sess so ci al in ter ac ti ons be tween do mi nant and

more ti mid bulls, which is im por tant in mul ti-sire bree -

ding pro grams as do mi nant bulls can exert an in hi bi to ry

ef fect on sub mis si ve bulls from a dis tan ce, which re sults

in more ser vi ces being per for med by the do mi nant bulls

(Che no weth, 1997b, For dy ce et al., 2002). Ho we ver, this 

can ne ga ti ve ly in flu en ce preg nan cy out co me when the

do mi nant bull is sub fer ti le or be co mes sub fer ti le through

over-use (Par kin son, 2004). Sin ce do mi nan ce is re la ted

to bull age and weight, the use of mixed age bulls should

be avoi ded (Ma ka rechi an and Fa rid, 1985; Bar ling et al.,

1997). Con tras ting ly, be ne fi ci al so ci al ef fects on bull sex

dri ve ex pres si on can also oc cur, but pri ma ri ly in young
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bulls, in which do mi nan ce is of litt le or no sig ni fi can ce

(Che no weth, 1997b; Bloc key, 1979; Bar ling et al., 1997).

Ho we ver, in Bel gi um sing le-sire ma ting sys tems are the

ge ne ral rule, so the in di vi du al tes ting of bulls is just as

appro pri a te. Ho we ver, sin ce cor ral tri als with res trai ned fe -

ma les are im pos si ble in the Be ne lux coun tries for prac ti cal,

sa ni ta ry and et hi cal re a sons, ot her me thods to es ti ma te li bi do

and ma ting abi li ty have to be used. The me a su re ment of

the re ac ti on time, de fi ned as the elap sed time be tween ex -

po su re to sti mu li and first ser vi ce, can be used to test li bi do

(Che no weth, 1986), whi le ma ting abi li ty can be as ses sed

when se men is col lec ted with an ar ti fi ci al va gi na (Ott,

1986, Barth et al., 2004). Older bulls tend to mount less,

alt hough no dif fe ren ce in the num ber of ser vi ces can be

de mon stra ted. This pro ba bly is a re sult of their gre a ter

ma ting ex pe rien ce (Che no weth et al., 1984).

     The bree ding sound ness eva lu a ti on is ge ne ral ly

used for na tu ral ly ser ving beef bulls, alt hough it also ap -

plies to dai ry and beef bulls used for ar ti fi ci al in se mi na ti on 

pur po ses with cry opre ser ved se men (Ott, 1986; Barth,

1997). It pro vi des a re li a ble, quick and cost-ef fec ti ve me -

thod for scree ning and clas si fy ing bulls in terms of fer ti li ty

in or der to mi ni mi ze the use of sub fer ti le bulls and bulls

of ques ti o na ble fer ti li ty (Che no weth et al., 1994). The se

eva lu a ti ons are re li a ble for de tec ting bulls that have the

po ten ti al for high fer ti li ty and tho se that are clear ly un sa -

tis fac to ry (Barth, 1997). Ho we ver, it does not pre dict the

fer ti li ty of bulls clas si fied as sa tis fac to ry po ten ti al bree -

ders; it me re ly iden ti fies bulls with a high or low pro ba bi -

li ty of ha ving re du ced fer ti li ty, thus clas si fy ing bulls as

ha ving a high or low risk of de ve lo ping fer ti li ty pro -

blems. Hen ce, ot her more spe ci a li zed se men eva lu a ti on

tests have been de ve lo ped in an at tempt to pre dict the fer -

ti li ty out co me on the ba sis of qua li ta ti ve as pects of the

eja cu la te (Ro dri gu ez-Mar ti nez, 2003). The goal of the se

tests is to eva lu a te one or more sperm at tri bu tes that are

ne ces sa ry to re ach, bind, pe ne tra te and fer ti li ze an oo cy te,

such as mo ti li ty, nor mal morp ho lo gy, ca pa ci ta ti on, hy per -

ac ti va ti on, zona pel lu ci da bin ding, acro so me re ac ti on,

zona pel lu ci da pe ne tra ti on, fu si on with the oo cy te, and

DNA de con den sa ti on. Although sig ni fi cant cor re la ti ons

be tween the res pec ti ve tests and fer ti li ty out co me can be

de mon stra ted in many ca ses, ac cu ra te pre dic ti on of the

fer ti li ty of a bull is still not pos si ble on the ba sis of the se

tests, which can pro vi de no more than an es ti ma te (Zhang 

et al., 1999). Male fer ti li ty by it self is al re a dy a very com -

plex mat ter as it de pends on a he te ro ge ne ous po pu la ti on

of sper ma to zoa (Ro dri gu ez-Mar ti nez, 2003). The se sper -

ma to zoa are fur ther mo re gre at ly in flu en ced by the fe ma le

ani mals, sin ce they in ter act with a va rie ty of en vi ron men tal

con di ti ons at dif fe rent le vels of the fe ma le ge ni tal tract. A

re cent com pre hen si ve stu dy re ve a led that dif fe ren ces be -

tween bulls and be tween the eja cu la tes of any gi ven bull

ac coun ted for only 0.38 % of the to tal va ri a tion in non-re -

turn ra tes (Chris ten sen et al., 2005). The com bi ning of

se ver al la bo ra to ry se men as ses sments, and thus the tes -

ting of as many dif fe rent sperm at tri bu tes as pos si ble that

are re le vant for fer ti li za ti on and em bryo de ve lop ment,

re sults in bet ter cor re la ti ons and hen ce more ac cu ra te

pre dic ta bi li ty of in vivo fer ti li ty com pa red to the tes ting

of a sing le at tri bu te. Ne ver the less, the pre dic ti on of bull

fer ti li ty on the ba sis of the la bo ra to ry as ses sment of se -

men still re mains a uto pi an goal (Ro dri gu ez-Mar ti nez,

2003; Par kin son, 2004). 

BREEDING SOUNDNESS EVALUATIONS OF
BELGIAN BLUE BULLS

Sin ce bree ding sound ness exa mi na ti ons and li bi do

eva lu a ti ons are ra re ly per for med in Bel gi um, the re is a

lack of data con cer ning the fer ti li ty of na tu ral ly ser ving

bulls. The two pre do mi nant breeds in the coun try are the

Bel gi an Blue (BB) beef breed and the Hol stein Frie si an

(HF) dai ry breed. The BB breed stems from the Dur ham

Shor thorn, which was in tro du ced in Bel gi um in 1841 and 

cros sed with lo cal dai ry breeds, re sul ting in a breed cal led 

the “Blue of Li mon”, which was fur ther mixed with lo cal

breeds. In 1938, se lec ti on for a whi te co lor was star ted,

re sul ting in the “Whi te breed of Middle and High Bel gi um”.

Almost si mul ta ne ous ly, and from a li mi ted num ber of an -

ces tors, se lec ti on for a bet ter mus cu la ri ty was be gun,

which even tu al ly led to the pre sent, hy per mus cled BB

breed, which is fa mous for its low feed con ver si on ra tio,

its high per cen ta ge of lean meat and its ad van ta ge ous car -

cass clas si fi ca ti on (Coop man et al., 2001). Na tu ral ser vi ce

and ar ti fi ci al in se mi na ti on are both in use for the BB,

whi le for the HF it is main ly ar ti fi ci al in se mi na ti on that is

used for re pro duc ti on. Be cau se BB bulls are used for na -

tu ral ser vi ce wit hout a pre ce ding bree ding sound ness

eva lu a ti on, herd fer ti li ty pro blems fre quent ly oc cur

(Bom beek, 2004). Bull tur no ver at the farm le vel is con se -

quen ti al ly high, which is due in part to the sus cep ti bi li ty of

the bulls to in ju ries, as well as to the fact that qui te a num -

ber of bulls are fi nal ly cul led due to poor preg nan cy ra tes.

Usu al ly, when na tu ral ser vi ce BB bulls are used, spe ci fic

bree ding ma na ge ment prac ti ces ba sed on em pi ri cal far -

ming ex pe rien ce with BB li ves tock rat her than on scien -

ti fic re search are ap plied to avoid the fre quent ly no ted

dis ap poin ting preg nan cy re sults. This in clu des prac ti ces

such as lo we ring the bree ding pres su re by li mi ting the

num ber of fe ma les to 15 – 25 per bull (de pen ding on the

bull’s age), ap ply ing a pro long ed bree ding se a son from
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May to Octo ber, and sup ple men ting the bull’s diet with a

dai ly por ti on of ap proxi ma te ly 700 g con cen tra tes / 100 kg

body weight (Hof lack and de Kruif, 2003). The se re com -

men da ti ons, which are im ple men ted to avoid poor preg -

nan cy ra tes, sug gest that sub fer ti li ty is a pro blem in the

BB bulls, alt hough this is sue has ne ver been stu died in

de tail. Ho we ver, Han set (2000) al re a dy de mon stra ted

that the ave ra ge scro tal cir cum fe ren ce of 13-month-old

BB bulls was rat her low, na me ly 31.3 cm, with a me di an

scro tal cir cum fe ren ce of 32.0 cm, both of which are low

com pa red to ot her beef breeds (Coul ter et al., 1987; Han set,

2000). Breed dif fe ren ces in scro tal cir cum fe ren ce at a gi ven

age are not un com mon ho we ver (Coul ter et al., 1987;

Che no weth et al., 1996; Michaux and Han set, 1981;

Che no weth et al., 1984; Bru ner et al., 1995). The BB

breed is in deed a spe ci fic breed, with ex tre me mus cu la ri -

ty but re du ced or gan size. This has been de mon stra ted for 

se ver al or gan sys tems (Ansay and Han set, 1979). Hen ce,

it might be pos si ble that this is also the case for the re pro -

duc ti ve or gans, which would re sult in smal ler tes ti cles

com pa red to ot her breeds and, as a con se quen ce, a lo wer

scro tal cir cum fe ren ce re la ti ve to the bull’s age (Michaux

and Han set, 1981). Ho we ver, the scro tal cir cum fe ren ce

thres holds set by the So cie ty for The ri o ge no lo gy are mi ni -

mum va lu es suit able for all bulls, re gard less of ge no ty pe or 

en vi ron ment, and con se quent ly they also ap ply to the BB 

breed (Che no weth et al., 1992; 1994; Hop kins and Spit -

zer, 1997). Mo re o ver, high cir cum fe ren ce bulls pro du ce

more highly fer ti le offspring, both male and fe ma le, that

at tain pu ber ty at an ear lier age, which re sults in eco no mic

pro fit (Coul ter and Foote, 1979; Bru ner and Van Camp,

1992; Barth, 1997; Spit zer and Hop kins, 1997). Se lec ti on

for hig her scro tal cir cum fe ren ce in the BB breed is the re -

fo re ad vi sa ble. Sin ce scro tal cir cum fe ren ce is po si ti ve ly

cor re la ted to dai ly sperm out put, nor mal sperm morp ho -

lo gy and mo ti li ty, and con se quent ly to preg nan cy ra tes,

Hanset’s data (2000) are so mew hat wor ry ing (Ma ka -

rechi an and Fa rid, 1985; Ott, 1986; Bru ner and Van

Camp, 1992; Barth, 1997). In view of the se fin dings, it

might very well be pos si ble that a high pro por ti on of the

BB bulls have sub stand ard se men qua li ty and are con se -

quent ly sub fer ti le. As scro tal cir cum fe ren ce is cor re la ted

to the fer ti li ty of the fe ma le offspring, a ne ga ti ve ef fect of

the use of the se sub fer ti le bulls on the re pro duc ti ve per -

for man ce of fe ma le offspring in the BB breed seems ine -

vi ta ble (Barth, 1997). Although no re li a ble data on this sub -

ject are yet avai la ble, ba sed on li mi ted data, a ge ne ral

ten den cy to ward a hig her age at first cal ving is no ti ce a ble

in BB hei fers (AWE, per so nal com mu ni ca ti on). 

Mo re o ver, se ver al ot her ab nor ma li ties which have

been no ted to cau se pro blems for bree ding sound ness in

ot her beef breeds are also en coun te red in the BB breed. It

is, for exam ple, com mon know led ge that the in bred BB

breed is sus cep ti ble to se ver al he ri ta ble feet and leg ab -

nor ma li ties, such as sic kle hocks and post-leg ged ness,

two pro blems which can in ter fe re with the bull’s abi li ty

to mate (Lar son, 1986; Han set et al., 2003). Fur ther mo re, 

em bryo trans plan ta ti on was ex ten si ve ly used in this

breed to dis se mi na te the best ge ne tics throug hout the en -

ti re Bel gi an beef po pu la ti on. This not only led to even

hig her in bree ding coef fi cients and sub se quent feet and

leg pro blems in BB ani mals, but in di rect ly also is the re a -

son that in fec ti ous claw dis or ders, which were ot her wi se

rare in this breed, en te red the BB po pu la ti on (per so nal

ob ser va ti ons). The pre do mi nant ly used Hol stein Frie si an 

em bryo re cep tors are par ti al ly res pon si ble for the in tro -

duc ti on of the se in fec ti ous pro blems in the BB breed.

Addi ti o nal ly, mouth ab nor ma li ties, such as brachyg na tia

in fe ri or and su pe ri or, hy per mus cled and long tong ue,

and crook ed jaw are fre quent ly en coun te red he ri ta ble ab -

nor ma li ties that can in ter fe re with the abi li ty to suf fi -

cient ly gra ze, and in ten si ve se lec ti on pro ce du res against

the se de fects have been un der ta ken (Han set and de

Tillesse, 2000).

     In view of the se fin dings, fer ti li ty in the BB breed de -

ser ves spe ci al at ten ti on and should the re fo re be mo ni to red

with the ut most care. Bree ding sound ness exa mi na ti ons

of BB bulls seems es sen ti al to mi ni mi ze herd fer ti li ty

pro blems, sin ce no in di vi du al herd mem ber be ars as

much res pon si bi li ty for fer ti li ty as the herd sire (Barth,

1997; Hof lack and de Kruif, 2003). Ne ver the less, the ac cu -

rate pre dic ti on of bull fer ti li ty re mains uto pi an (Ro dri gu ez-

 Mar ti nez, 2003). Hen ce, bo vi ne fer ti li ty ma na ge ment to

date con sists es sen ti al ly of mi ni mi zing the risk for in fer -

ti li ty (Par kin son, 2004). 
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Uit het ver le den  

EEN PRIMITIEVE VORM VAN "LEVENDE" KEURING

OP KALVER- EN RUNDERMARKTEN IN 1803

Uit het "Bes luyt ra ken de de po li cie der Kal ver- en Bees te-merk ten", Gent, 11 maart 1803

Er zul len ge oef fen de per soon en zyn, be noemd door den mey er (Fr. mai re) der stad, om zig te ver ze ke nen of

de te koop ge stel de bees ten ge zond en be kwaem zyn om ter sleet (Fr. con co ma ti on) ge le verd te wor den.

Dee ze per soon en zul len moe ten vol ko men aen het ge bod 'tgeen hun van of fi cie-wege (van ho ger hand)

zou de ge daen wor den; de kos ten van war ran da tie (Fr. ex per ti se) zul len zyn tot last der koop ers.

Wie die ge oef fen de per soon en wel wa ren, werd niet ge spe ci fi ceerd. Er wa ren in die tijd nog maar enk ele in

Frank rijk op ge lei de die ren art sen en ook de ta ken van hun voor lo pers, de 'paar den mees ters', wa ren nog niet

vast ge legd. Het is ove ri gens wei nig waar schijn lijk dat der ge lij ke fi gu ren daar bij be trok ken wa ren. Wel licht

wa ren het been hou wers. De ge bruik te ter mi no lo gie lijkt nog op deze ge bruikt door de enk ele ja ren eer der af -

ge schaf te am bachts be stu ren. Ver schil len de am bach ten stel den al sinds de mid del eeu wen war ran deer ders,

waar deer ders of waar ders (E. to war rant) aan, om de op de markt ge brach te goe de ren te keu ren.

Luc De vrie se


